Predicting the use of prostheses by vascular amputees  by Campbell, W.B. & Ridler, B.M.F.
Eur J Vasc Endovasc Surg 12, 342-345 (1996) 
Predicting the Use of Prostheses by Vascular Amputees 
W.B. Campbell* and B.M.F. Ridler 
Department of Surgery, Royal Devon and Exeter Hospital, Exeter EX2 5DW, U.K. 
Objective: To evaluate our accuracy in predicting the use of prostheses by patients undergoing major lower limb 
amputation. 
Design: Prospective study, with multiple assessors, "blind" to the predictions made by each other. 
Materials: Sixty-one patients (35 male: age 51-91, median 79) having their first major lower limb amputation. 
Methods: Five members of the rehabilitation team (surgeon, specialist in prosthetics, nurse, physiotherapist and 
occupational therapist) each recorded predictions ofprosthetic use and mobility before amputation and during the first 2 
weeks thereafter. Patients were followed up 6-24 months later. 
Results: At follow-up 17 patients had died. Of the remaining 44 (25 below-knee and 19 above-knee amputees), 23of 27 
(85%) who had been predicted as using prostheses were doing so, while only 11 of 17 (65%) had been correctly predicted 
as non-users. Nevertheless, only two of the patients not using prostheses contrary to prediction had ever had prostheses 
made for them, and both had developed problems with the other leg at a later date. Different members ofthe rehabilitation 
team were similar in their ability to predict outcome. 
Conclusions: Inappropriate fitting of prostheses can be kept to a minimum by a team approach to rehabilitation, but 
amputees may defy careful prediction by the development of new medical problems. 
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Introduction 
Most amputations in the U.K. are performed for 
arterial disease in elderly patients, and the degree of 
rehabilitation is very variable. Really good use of 
prostheses to a level near normal activity is uncom- 
mon 1'2 and some patients have prostheses made for 
them which they seldom wear. In a study of 440 
patients having amputation for vascular disease in 
eight hospitals in the South East of England 252 were 
referred for prostheses. 1 Only 10-15% of the original 
total became mobile around their homes on an 
artificial limb, while no more than 5% became com- 
pletely independent of a wheelchair. 
Requesting prostheses for patients who do not then 
use them is a waste both of time, and of considerable 
sums of money. It suggests a poor approach to the 
whole assessment and rehabilitation of many patients, 
resulting in diminished morale, inconvenience, and 
probably a failure to capitalise on those abilities the 
patient has. In defence of those who refer such 
patients for artificial limbs, selection is likely to be 
difficult in hospitals where there is no direct contact 
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with specialists in prosthetics, or where patients are 
discharged from surgical wards to convalescent beds 
at an early stage. 
Can prediction of prosthesis usage be done success- 
fully in the early postoperative period? We were 
determined to investigate this question in a pro- 
spective study. In Exeter all amputees are seen on a 
weekly ward round by surgeons, specialists in pros- 
thetics, nurses, a physiotherapist, and an occupational 
therapist, who discuss all issues relating to rehabilita- 
tion, including suitability for prostheses. Their assess- 
ment includes all of the very variable factors which 
might influence each patient's ability to manage an 
artificial imb. In this study members of the rehabilita- 
tion team recorded predictions of prosthetic usage in 
the perioperative period, and we compared these with 
patients' eventual achievements. 
Patients and Methods 
A consecutive series of 61 patients was studied, who 
had their first major lower limb amputation between 
1st March 1991 and 31st December 1992. There were 35 
men and 26 women, aged 51-91 (median 79) years. 
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Table 1. Members of the rehabilitation team who recorded 
predictions 
Consultant surgeon 
Consultant in prosthetics 
Primary nurse 
Physiotherapist 
Occupational therapist 
Table 2. The six choices for predicted prosthesis usage and 
mobility offered on the prediction forms 
A. Will use a prosthesis 
1. Good mobility (will use prosthesis most of the time). 
2. Limited mobility (will use prosthesis mostly in the home). 
3. Prosthesis for transferring only (to/from wheelchair). 
B. Will not use a prosthesis 
4. Independent in wheelchair. 
5. Will need help transferring. 
6. Long term nursing care. 
Above-knee amputations were done at least 12cm 
above the knee joint (to allow fitting of a modular 
prosthesis), using equal anterior and posterior flaps. 
Below knee amputations were done by the long 
posterior flap technique. All were dressed post- 
operatively in a bulky protective bandage and casts 
were not used. In general, stump shrinking socks were 
fitted during the second postoperative week. 
Decisions about the timing of measurement and 
fitting of prostheses were made on an individual basis. 
Patients attended the mobility centre as outpatients 
for walking training, in addition to the provision of 
physiotherapy in their local hospitals for those living 
at a distance. Like most British hospitals we do not 
have the facilities to keep patients in a rehabilitation 
unit for prolonged periods for rehabilitation on 
prostheses, particularly when they are very elderly 
and their recovery is slow. 
Five members of the rehabilitation team (Table 1) 
recorded written predictions of each patient's eventual 
ability to use a prosthesis on printed forms offering 
the six choices (Table 2) and "blind" to the predictions 
made by other members of the team. These predic- 
tions were made where possible prior to amputation, 
and then on the first and second weekly ward round 
following the patient's operation. 
Six months after the end of data collection, patients 
and their General Practitioners were contacted to find 
out whether they were using a prosthesis, and to 
obtain some indication of their level of mobility and 
independence. These findings were then related to the 
initial predictions made about the time of operation. 
Table 3. Predictions of prosthetic usage compared with outcome 
on follow-up 
Predicted user Predicted non-user 
Using prosthesis 23 6 
Not using prosthesis 4 11 
Table 4. Reasons that patients who were predicted prosthesis 
users were not using prostheses at the time of follow-up. Note 
that only two had been fitted with prostheses, and both had 
abandoned them because disabling problems developed in the 
contralateral leg 
Problems with contralateral leg 2 
Delayed healing 1 
"Bad chest" 1 
Results 
Seventeen patients died before follow-up was per- 
formed. Of these, only three had been fitted with 
prostheses, and all three had used these regularly. The 
survivors available for assessment comprised 28 men 
and 16 women aged 55-91 (median 79) years. Twenty- 
five (57%) had below-knee amputations and 19 (43%) 
had above-knee amputations. The follow-up interval 
ranged from 6 months to 2 years after operation. 
Prediction of prosthesis usage was made by con- 
sidering all the available assessments, and calculating 
the majority view on whether the patients would use 
a prosthesis or not. Not all patients had predictions by 
each member of the rehabilitation team at every 
possible time of assessment: here were a limited 
number of preoperative predictions, and one or more 
of the team had been absent or failed to record a 
written prediction on some ward rounds. 
Eighty-five percent of patients who had been 
predicted as prosthesis users were doing so, while 
only 65% of those predicted as non-users had failed to 
use a prosthesis (Table 3). Nevertheless, only two of 
the seven patients wrongly predicted as users of 
prostheses were ever fitted with artificial imbs, and 
they only failed to use these at the time of follow-up 
because they had developed isabling problems with 
the contralateral leg, which had not been present 
when they had their original amputation. Table 4 
shows the reasons for failure to use a prosthesis 
among those four patients wrongly predicted as users 
of prostheses. 
Six patients had used prostheses despite predictions 
that they would not do so. Three subsequently became 
unable to walk with their prostheses because they 
developed problems in the contralateral limb. Of those 
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Table 5. Predictions of prosthetic usage compared with eventual 
outcome, for above-knee amputees'and below-knee amputees 
separately 
Predicted user  Predicted non-user 
Above-knee 
Using prosthesis 8 2 
Not using prosthesis 2 7 
Below-knee 
Using prosthesis 15 4 
Not using prosthesis 2 4 
who continued to use prostheses contrary to predic- 
tion, one was simply described as "very determined"; 
the second was independent in a wheelchair (the 
Consultant in Prosthetics predicted limited use of a 
prosthesis); and the third had equal numbers of 
predictions for and against use of a prosthesis, with a 
figure which fell just within the "non-user" range 
when averaged. 
Table 5 shows the eventual outcome compared with 
prediction for above-knee and below-knee amputees 
separately. The percentage of correct predictions for 
prosthetic usage were 80% (above-knee) and 88% 
(below-knee), and for non-use of prostheses were 78% 
(above-knee) and 50% (below-knee). None of these 
were significantly different o the percentage of correct 
predictions for all the amputees. 
The predictions were examined to see if there were 
any obvious differences in the ability of particular 
members of the rehabilitation team to predict outcome 
correctly. None was found, and in general there was a 
good concensus of judgement on whether patients 
would use prostheses or not. Final mobility of the 44 
surviving patients is shown in Table 5. 
Discussion 
A great many factors affect the ability of amputees to 
use prostheses. Perhaps the most obvious are prob- 
lems with the legs: paralysis, deformit)~ pain or 
arthritis in either the amputated or contralateral limb 
can limit the capacity to manage an artificial limb. 
Table 6. Final mobility at follow-up in the 44 surviving patients 
Using prosthesis (n=29) 
1. Near normal mobility 
2. Mostly in the home 
3. Mostly for transferring 
Not using prosthesis (n=15) 
4. Independent i  wheelchair 
5. Need help transferring 
6. Nursing care 
5 
11 
9 
3 
6 
10 
Progression of arterial disease in the other leg was an 
important factor in some of our patients, and this has 
been highlighted by other authors. 3 Cerebral problems 
prevent many elderly patients from becoming mobile: 
these include stroke, dementia, unsteadiness, depres- 
sion, and simple lack of motivation. Blindness is a 
serious limitation in trying to cope with a prosthesis, 
and particularly affects diabetics with arterial disease. 
Strength of the upper limbs is essential for the acts of 
rising to stand and transferring: upper limb weakness 
and general frailty are often limitations. Finally, 
limiting cardiac and pulmonary disease are common 
in these arteriopaths, many of whom have been long- 
standing smokers, '4 
With so many diverse factors to consider, it is 
difficult to use any kind of simple and formal criteria 
to predict use of prostheses, and we did not attempt to 
do so in this study. Each patient needs to be 
considered individually, since each may present a 
combination of factors which influence the decision 
about a prosthesis. 
The predictions by each member of the rehabilita- 
tion was written down "blind" to the others, but some 
communality of view was inevitable, since the whole 
team had seen and discussed each patient on the ward 
round before predictions were recorded. To have done 
otherwise would have been impractical. We had been 
interested to see whether there was any trend towards 
some members of the team predicting more accurately 
than others, or any tendency for team members to 
change their prediction during the perioperative 
period, but no such trends were observed. 
It was interesting that there were no significant 
differences in the percentage of correct predictions for 
above-knee and below-knee amputees, when con- 
sidered separately. There was clearly no question of 
patients being predicted as non-users just because 
they had had above-knee procedures, and nor as users 
simply on the basis of below-knee amputation. As 
expected, however, the rate of prosthesis usage was 
somewhat higher among below-knee amputees (76%) 
than above-knee amputees (53%). 
The team approach has been advocated as impor- 
tant for good rehabilitation of amputees, 5 and deci- 
sions about prostheses are an important element of the 
team's work. The opinions of physiotherapists and 
nurses on the mobilit)~ strength and motivation of 
each patient is particularly important. Close liaison 
with a specialist in prosthetics i a great asset, not only 
in deciding when and whether to fit a prosthesis after 
the operation, but sometimes beforehand as well  
when his view may help to guide the level of 
amputation. Occupational therapists provide valuable 
insight into the patient's home circumstances and 
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potential problems after leaving hospital. A dedicated 
in-patient rehabilitation unit is the ideal setting in 
which to manage amputees and make decisions about 
prostheses, but such units are not available in most 
parts of the country. 
If there is doubt about the patient's ability to use a 
prosthesis, no harm is done by delaying the decision 
and reviewing the patient after discharge from hospi- 
tal. This review is often best done by physiotherapists 
and prosthetists. 
No matter how well considered the prediction 
about use of prostheses, the outcome may be thwarted 
by a change in the patient's condition. Such changes 
are common and often dramatic. Initially, patients 
may become surprisingly fit after an amputation for 
longstanding limb ischaemia. Later, their generalised 
atherosclerosis and other conditions can progress 
rapidly. We have presented patients who were affected 
by serious ischaemia of their other leg in the weeks 
after amputation. Development of limiting cardiac 
problems or stroke are also common in these elderly 
arteriopaths and mortality is high throughout he 
months and years after amputation. 1'3'6 
Despite the difficulties in predicting the outcome of 
amputees in the long term, we have shown that 
members of a rehabilitation team are able to predict 
use of prostheses with a reasonable degree of accuracy. 
No patient in this series was fitted with a prosthesis 
which he failed to use because of a condition present 
at the time of prediction. The advice of therapists, 
nurses, and prosthetic specialists is valuable in plan- 
ning whether to request a prosthesis, and surgeons 
should strive to work in close cooperation with these 
colleagues. At present geographical and organisa- 
tional constraints prevent a team approach in some 
hospitals, and a few amputations are still done by 
surgeons with scant interest in rehabilitation. A move 
towards a team approach in all hospitals would 
reduce the number of prostheses which are not used 
and enhance the welfare of patients having 
amputation. 
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